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PURPOSE: To smoothly float or land a head at the time of revolving start and 
stop by forming many bumps without having a sharp angle in a head parking 
area. 

CONSTITUTION: Many bumps 5 without having a sharp angle are formed in 
the head parking area 1, in order to float and land the magnetic head smoothly. 
The surface formed with the many bumps 5 without a sharp angle is different 
from the surface formed with a grooveform ruggedness by a texture and conden- 
sation of moisture by capillarity hardly occurs. Hence since sucking of the 
magnetic head is surly prevented by the formation of the bumps 5 and the 
contact area with the head is decreased by the formation of the bump 5, friction 
caused by sliding of the head is reduced and the magnetic head floats and 
lands more smoothly. 
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Title of the Invention 
Magnetic disk 

Claims 

(Claim 1) Magnetic disk characterized by the fact that in a magnetic 
disk that has a magnetic layer installed on a tough substrate, 

it has a signal recording region where information is recorded by 
a magnetic head and a head parking region where the magnetic head floats 
and lands, and 

many bumps that do not have angles are formed in the abovementioned 
head parking region. 

(Claim 2) Magnetic disk described in Claim 1 characterized by the fact 
that the gap between adjacent bumps is 1 /xm or greater. 
(Claim 3) Magnetic disk described in Claim 1 characterized by the fact 
that the abovementioned tough substrate is a plastic substrate. 

Detailed Explanation of the Invention 
(Industrial Field of Application) 

This invention pertains to a magnetic disk used as various types of 
recording media, and in particular, pertains to a so-called hard disk. 
(Prior Art) 

As the recording medium of a computer, for example, disk- shaped 
magnetic disks capable of random access are widely used. Of these, from 
standpoints such as superior response, magnetic disks that use hard 
materials such as glass plate, plastic plate, or Al alloy plate the 
surface of which has been Ni-P plated or treated by alumite have come to 




be used. 

The abovementioned magnetic disks have a magnetic layer involved in 
recording and reproduction formed on a substrate such as an Al alloy 
substrate, and by rotating at high speed, record and reproduce 
information on many concentric tracks. 

When recording and reproducing the magnetic disks described above, 
the CSS (contact-start-stop) system is generally employed. That is, at 
the start of operation, the magnetic head lands on the magnetic disk 
surface in contact with the head parking region of said magnetic disk. 
In addition, by imparting a particular rotation to the abovementioned 
magnetic disk, a minute air layer is formed between the head and the 
magnetic layer surface, and the head is moved to the signal recording 
region and records or reproduces in this state. 

In this CSS system described above, when the head float surface of 
the magnetic disk is flat, by floating and landing the magnetic head, 
especially by starting or stopping magnetic disk rotation, the magnetic 
head is strongly adsorbed to the magnetic disk surface and imparts a 
great shock to the magnetic disk. In addition, in the worst case, the 
trouble is caused that film formation layers such as the magnetic layer 
on the magnetic disk are damaged or it can even happen that the support 
piece that supports the magnetic head breaks. 

Therefore, minute irregularities are formed on the surface of the 
substrate used for the magnetic disk before forming the magnetic layer, 
and the magnetic layer is formed on the substrate formed with these 
irregularities. When a magnetic layer is formed on a substrate formed 
with irregularities, the surface of the magnetic layer also comes to 
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have irregularities corresponding to the irregularities of the 
substrate, and as a result, this prevents the adsorption phenomenon 
described above. Such minute irregularities are formed by performing a 
mechanical treatment called texturing, such as grinding the entire 
surface of the substrate by lapping tape or polishing powder. 
(Problems that the Invention is to Solve) 

However, because irregularities formed by texturing are formed as 
narrow-width channel -shaped irregularities (31) as shown in Figure 3, 
they show capillary-like properties, and condensation of moisture in air 
or residual organic gas due to the capillary phenomenon becomes a 
problem. . 

That is, in a capillary, steam pressure P inside the capillary 
rises as radius y of the capillary is reduced as shown by Formula 1, and 
easily induces condensation of moisture or the like. 

log Ps/P = oV/yRT (1) 
P: steam pressure inside the capillary 
Ps : steam pressure when the liquid surface is level 
y: radius of the capillary 
R: gas constant 
T: temperature 
a: surface tension 
V: molecular volume 

The abovementioned irregularities (31) formed by texturing also 
show the relationship of Formula 1 given above. The narrower the width 
of the channel, the more steam pressure inside the channel rises, and 
when the width of the channel becomes narrower than a particular range, 
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moisture (32) or the like condenses, especially in parts where channels 
intersect. When moisture (32) condenses in irregularities (31) in a 
magnetic disk, the magnetic head tends to adsorb due to surface tension 
of the moisture and causes trouble such as described above. The 
adsorption phenomenon described above is especially prone to occur and 
the incidence of trouble increases when the head float amount is reduced 
to achieve high density recording. 

Needless to say, it is considered that this type of adsorption 
phenomenon is solved when irregularities (31) are formed with a wider 
channel width. However, in the case of texturing treatment, it is 
difficult to exercise fine control over channel width, and obtaining the 
desired channel width is said to be almost impossible. 

This invention was offered upon reflecting on the situation of 
prior art described above. Its purpose is to offer a magnetic disk that 
has superior reliability and durability in which the magnetic head 
floats and lands smoothly by starting or stopping rotation. 
(Means of Solving the Problems) 

To achieve the purpose given above, the magnetic disk of this 
invention is characterized by the fact that in a magnetic disk that has 
a magnetic layer installed on a tough substrate, it has a signal 
recording region where information is recorded by a magnetic head and a 
head parking region where the magnetic head floats and lands, and many 
bumps that do not have angles are formed in the abovementioned head 
parking region. 

In addition, it is characterized by the fact that the gap between 
adjacent bumps is 1 fim or greater. Furthermore, it is characterized by 



the fact that the abovementioned tough substrate is a plastic substrate. 
(Operation) 

The magnetic disk of this invention has many bumps formed in the 
head parking region. When many bumps are formed in the head parking 
region, adsorption of the magnetic head caused when disk rotation is 
started and stopped is prevented by the bumps, and the magnetic head 
floats and lands smoothly. Moreover, when bumps are formed, because the 
contact surface area of the head is reduced when rotation is started and 
stopped, friction due to head vibration is also reduced, and the 
magnetic head floats and lands more smoothly. 

Moreover, so long as bumps are formed in the head parking region 
where the head floats and lands, this is adequate^, and this does not 
mean that bumps are formed in the signal recording region where the head 
is always floating. When bumps are formed in the signal recording 
region, recording and reproduction characteristics deteriorate due to 
spacing loss, and this itself causes problems. 
(Working Examples) 

A concrete working example of this invention will be explained 
while referring to the figures. 

Figure 1 and Figure 2 show a schematic example of the magnetic disk 
of this working example. The magnetic disk of this invention applies the 
CSS system in which the magnetic head mounts the magnetic disk surface 
in contact with head parking region (1) of said magnetic disk, and by 
imparting a particular rotation to the abovementioned magnetic disk, the 
magnetic head floats maintaining a minute air layer, and the head is 
moved to signal recording region (2) and records or reproduces in this 




state . 

In this invention, to allow the magnetic head to float and land 
smoothly, many bumps (5) that do not have angles are formed in head 
parking region (1) . 

The surface where many bumps (5) that do not have angles are formed 
differs from a surface formed with channel -shaped irregularities by 
texturing. This surface resists condensation of moisture by the 
capillary phenomenon, and adsorption of the magnetic head is securely 
prevented by bumps (5) . Moreover, when bumps (5) are formed, because the 
contact surface area with the head is reduced, friction due to head 
vibration is also reduced, and the magnetic head floats and lands more 
smoothly. 

Moreover, so long as bumps (5) are formed in head parking region 
(1) where the head floats and lands, this is adequate, and this does not 
mean that bumps (5) are formed in signal recording region (2) where the 
head is always floating. When bumps (5) are formed in signal recording 
region (2) , recording and reproduction characteristics deteriorate due 
to spacing loss, and this itself causes problems. 

From the standpoint of preventing the capillary phenomenon, the 
shape and gap between bumps of the abovementioned bumps (5) preferably 
are such that y in Formula 1 is 1 fim or greater. That is, the shape is 
semi -spherical as in this example or a pyramid shape, and the gap 
between bumps is 1 /xm or greater and preferably 2 /xm or greater. 
Moreover, because bumps (5) risk being deformed due to the load of the 
head (normally about several g) when the density of bumps (5) is too 
low, preferably, the upper limit of the gap between bumps (4) [sic; (5)] 
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is set after considering this point. 

Moreover, this type of magnetic disk is constructed by installing 
a magnetic layer on a disk-shaped tough substrate. 

For the raw material of the abovementioned tough substrate, any 
tough substrate material normally used for this type of magnetic disk 
such as aluminum, aluminum alloy, glass, or plastic can be used. In the 
case of plastic, however, when a pattern corresponding to the bump 
shapes is formed in the mold ahead of time when forming the substrate 
shape by injection molding, this is useful because no special 
manufacturing step is required to form bumps . 

Moreover, when a relatively soft material is used for the 
abovementioned disk substrate, preferably, a nonmagnetic metallic 
underlayer film that hardens the surface is formed ahead of time. For 
this nonmagnetic metallic underlayer film, a material such as Ni-P 
alloy, Cu, Cr, Zn, or stainless steel is preferred. 

For the abovementioned magnetic layer, any magnetic layer normally 
used in this type of magnetic disk can be used; for example, a Co alloy 
magnetic film such as Co, Co-Ni, Co-Ni-Cr, Co-Cr, Co-Cr-Ta, or Co-Pt. 

In addition, in the magnetic disk of this invention, a protective 
layer or lubricant layer may be formed on top of the magnetic layer. For 
the abovementioned protective layer, carbon protective film is applied 
because of its superior head crash resistance and corrosion resistance. 
For the lubricant used in the lubricant layer, for example, a fluorine 
lubricant such as perf luoropolyether is used. 
(Effects of the Invention) 

As is clear from the explanation above, in the magnetic disk of 
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this invention, because many bumps are formed in the head parking region 
of a tough substrate, the magnetic head is not adsorbed when rotation is 
started and stopped, and the head can float or land smoothly. 

Therefore, damage to the magnetic disk and the magnetic head due to 
adsorption of the magnetic head caused in magnetic disks by prior art 
can be prevented, and superior CSS durability can be obtained. 

Brief Explanation of the Figures 

Figure 1 is a perspective diagram that shows one example of the 
magnetic disk of this invention. 

Figure 2 is a rough schematic section that shows one example of a 
bump shape . 

Figure 3 is schematic diagram that shows irregularities formed by 
texturing. 

(Key to Part Numbers) 

1 ... head parking region, 2 ... signal recording region, 5 ... bumps 
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Figure 1 




Figure 3 
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